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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
1/16/2009 has been entered. 

Claim Objections 

2. The objection to claims 80-84 have been withdrawn in view of the amendments 
thereto. 

Claim Objections 

3. Claim 83 is objected to because of the following informalities: 

Claim 83 recites, "the second working fluid" which lacks antecedent basis. It 
appears it should be changed to read, "the working fluid". 

For the purposes of examination the limitation will be considered as suggested 

above. 

Appropriate correction is required. 



Claim Rejections - 35 USC § 103 
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4. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 7-13, 22-23, 26, 28-29, 32-34, 36-40, 43, 51, 57, 60-61, 72-84 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Miller et al. (US 6,305,180 - 
hereinafter, "Miller") in view of James et al. (US 4,756,1 61 - hereinafter, "James"). 

With respect to claim 1 , Miller teaches a computer system comprising: a chassis 
(Generally depicted in Fig 2a) having an air inlet and an air outlet; an air mover (6) 
associated with the chassis and with either the air inlet or the air outlet and establishing 
a forced air flow path within the chassis; a first computer module compartment 
(Between respective element 1b) positioned in the chassis and in the forced airflow 
path so that heat from the first compartment may be transferred to the forced air flow; a 
first air-to-fluid heat exchanger (1b) having at least one internal fluid passage (Pipes P) 
configured to carry a working fluid, and a plurality of heat transfer surfaces (Surfaces of 
Pipes P) therein, and positioned in the chassis between the air inlet (adjacent the first 
heat exchanger 1b) and the first compartment in the forced air flow path such that the 
forced airflows through the heat exchanger and across the heat transfer surfaces and 
thereby removes a portion of the heat from the air (See Fig 2c which shows cooled air 
entering the flow path after the first exchanger); a second computer module 
compartment (Between respective element 1b) positioned in the chassis and in the 
forced airflow path; a second air-to-fluid heat exchanger (1b) having at least one 
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internal fluid passage (Pipes P) configured to carry the working fluid, and a plurality of 
heat transfer surfaces (Surfaces of Pipes P, Column 9, Lines 13-19) therein, and 
positioned in the chassis between the first and second compartments in the forced air 
flow path such that the forced air flows through the second heat exchanger and across 
the heat transfer surfaces and thereby removes a portion of the heat from the air (See 
Fig 2a, see also Column 9, Lines 13-33; also see POA Figs 1 and 2 below), a heat 
exchanger (40) external to and spaced apart from the chassis and adapted to remove 
heat from the working fluid; and a controller (45) configured to control the pressure or 
temperature of the working fluid supplied to the first and second heat exchangers. 
Miller fails to specifically teach or suggest that the working fluid changes phase within 
the first (1b) and second (1b) heat exchangers - rather Miller teaches a secondary 
cooling loop (See Fig 5) which provides cooling fluid to the heat exchangers. However, 
James teaches the conventionality of using a conventional refrigeration loop system 
which has a controller (That which controls the inlet valve (27a), expansion valve (26), 
and compressor (23)) such that it maintains the working fluid in a phase transition within 
the first heat exchanger (Col 7, Lines 9-14). Therefore it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to combine the 
teachings of James as per above with that of Miller with the benefit being that James 
only uses a single refrigeration circuit (Col 3, Lines 5-9). Using a single refrigeration 
circuit reduces parts and maintenance. Additionally, the Examiner notes that both the 
system of Miller (where cooling is tapped from a main refrigeration circuit) and James 
are well known in the art and interchangeable. 
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With respect to claim 26, Miller further teaches (In Figs 2a and 5) a system 
comprising: a chassis (Generally depicted in Fig 2a, defined by each of 1a, 1b, and 2b); 
an air mover (6, 17a) coupled to the chassis to induce a flow of air along a flow path 
within the chassis; a first electronics compartment (Adjacent 1b, that which 2a resides) 
positioned in the chassis and in the airflow path; a first air-to-fluid heat exchanger (1b) 
positioned in the chassis and in the air flow path, wherein the first heat exchanger 
includes at least one internal fluid passage (Pipes, P) configured to carry a working fluid 
that absorbs heat from in the air flow path; and a heat exchanger (43) positioned 
external to and spaced apart from the chassis (See Fig 5 which suggests that the heat 
exchanger (43) is separate and apart from the chassis) and in fluid communication with 
the first heat exchanger, wherein the external heat exchanger is configured to cool the 
working fluid (Col 10, Lines 33-54); and a controller (50) operably coupled to the system 
to control the pressure or temperature of the working fluid supplied to the first heat 
exchanger. Miller fails to specifically teach or suggest that the working fluid changes 
phase within the first (1 b) and second (1 b) heat exchangers - rather Miller teaches a 
secondary cooling loop (See Fig 5) which provides cooling fluid to the heat exchangers. 
However, James teaches the conventionality of using a conventional refrigeration loop 
system which has a controller (That which controls the inlet valve (27a), expansion 
valve (26), and compressor (23)) such that it maintains the working fluid in a phase 
transition within the first heat exchanger (Col 7, Lines 9-14). Therefore It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
combine the teachings of James as per above with that of Miller with the benefit being 
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that James only uses a single refrigeration circuit (Col 3, Lines 5-9). Using a single 
refrigeration circuit reduces parts and maintenance. Additionally, the Examiner notes 
that both the system of Miller (where cooling is tapped from a main refrigeration circuit) 
and James are well known in the art and interchangeable. 

With respect to claim 7, Miller further teaches a third computer module 
compartment (Where another of 2a is placed) positioned in the chassis and in the air 
flow path; and a third heat exchanger (Another of 1b) positioned in the chassis and in 
the air flow path, wherein the third heat exchanger is positioned at least partially 
downstream of the second computer module compartment and at least partially 
upstream of the third computer module compartment (See Fig 2a). 

With respect to claims 28, and 32, Miller further teaches a plurality of computer 
modules (2a) held in the first electronics compartment (See Fig 2a) oriented edgewise 
with respect to the air flow path. 

With respect to claims 12, 29, 39, Miller further teaches that the first computer 
module/electronics compartment is configured to hold at least a first computer module 
oriented edgewise with respect to the air flow path toward a first side of the second heat 
exchanger, and wherein the second computer module/electronics compartment is 
configured to hold at least a second computer module oriented edgewise with respect to 
the air flow path from a second side of the second heat exchanger opposite to the first 
side of the second heat exchanger (See Fig 2a). 

With respect to claims 13 and 43, Miller further teaches a first computer module 
(2a) carried by the first computer module compartment, wherein the first computer 
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module includes at least a first computer processor (Column 8, Lines 28-31 , 
"components"); and a second computer module (Another of 2a) carried by the second 
computer module compartment, wherein the second computer module includes at least 
a second computer processor (Column 8, Lines 28-31, "components"). 

With respect to claim 33, Miller further teaches that the chassis has an air inlet 
and an air outlet (See POA Fig 1 above); and further comprises: a first plurality of 
computer modules (2a) held in the first electronics compartment at least partially in the 
airflow path; a second electronics compartment (Between respective element 1b) 
positioned in the airflow path in the chassis and spaced apart from the first electronics 
compartment; a second plurality of computer modules (2a) held in the second 
electronics compartment at least partially in the airflow path; and a second air-to-fluid 
heat exchanger (1b) positioned in the airflow path in the chassis, wherein the second 
heat exchanger is positioned at least partially downstream of the first electronics 
compartment at least partially upstream of the second electronics compartment, and 
wherein the second heat exchanger includes at least one opening (13) through which 
the air mover moves air to transfer heat from the air to the fluid (Column 9, Lines 1 3-33, 
see also POA Fig 2 above). 

With respect to claim 36, Miller further teaches that the air mover (17a) is carried 
by the chassis (See Figs 2a, where the heat exchanger (1b) carries 17a which in turn is 
carried by the chassis). 

With respect to claim 37, Miller further teaches a third electronics compartment 
(Between respective element 1b) positioned in the airflow path in the chassis and 
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spaced apart from the second electronics compartment; a third plurality of computer 
modules (2a) held in the third electronics compartment at least partially in the air flow 
path; and a third heat exchanger (1b) positioned in the airflow path in the chassis, 
wherein the third heat exchanger is positioned at least partially downstream of the 
second electronics compartment and at least partially upstream of the third electronics 
compartment, and wherein the third heat exchanger includes at least one opening (13) 
through which the air mover moves air (See Fig 2a). 

With respect to claim 38, Miller further teaches that the electronics compartments 
(That which 2a resides), and the heat exchangers (1b) are arranged vertically with 
respect to the chassis (See Fig 2a). 

With respect to claim 40, Miller further teaches that each of the first plurality of 
computer modules (2a) is individually carried by the first electronics compartment (Fig 
2a), wherein each of the first plurality of computer modules includes at least a first 
computer processor (Column 8, Lines 28-31 - "components"), wherein each of the 
second plurality of computer modules (2a) is individually carried by the second 
electronics compartment (Fig 2a), and wherein each of the second plurality of computer 
modules includes at least a second computer processor (Column 8, Lines 28-31 - 
"components"). 

With respect to claim 57, Miller further teaches a method for dissipating heat 
generated in a chassis (Generally depicted in Fig 2a), comprising: providing a chassis 
having an air inlet (See POA Fig 1 above), an air outlet (See POA Fig 1 above) and at 
least one heat-generating object (2a) therein; placing an air-to-fluid heat exchanger 
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(1b) in the chassis; moving a working fluid through an internal passage (Pipes, P) of the 
heat exchanger; moving air (Via 6) through the air inlet and through the heat exchanger 
to transfer heat from the air to the working fluid; cooling the working fluid in a heat 
exchanger (43) located outside of and spaced apart from the chassis; controlling the 
working fluid (Via 50) to maintain the working fluid at least proximate to the phase 
transition state while flowing through the internal passage (Where 50 can reduce liquid 
flow such that the working fluid remains proximate to the phase transition state); and 
moving at least a portion of the cooled air across the heat generating object (2a) to 
transfer heat to the air (See POA Fig 1 above). Miller fails to specifically teach or 
suggest that the working fluid changes phase within the first (1b) and second (1b) heat 
exchangers - rather Miller teaches a secondary cooling loop (See Fig 5) which provides 
cooling fluid to the heat exchangers. However, James teaches the conventionality of 
using a conventional refrigeration loop system which has a controller (That which 
controls the inlet valve (27a), expansion valve (26), and compressor (23)) such that it 
maintains the working fluid in a phase transition within the first heat exchanger (Col 7, 
Lines 9-14). Therefore It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to combine the teachings of James as per above with 
that of Miller with the benefit being that James only uses a single refrigeration circuit 
(Col 3, Lines 5-9). Using a single refrigeration circuit reduces parts and maintenance. 
Additionally, the Examiner notes that both the system of Miller (where cooling is tapped 
from a main refrigeration circuit) and James are well known in the art and 
interchangeable. 
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With respect to claim 60, Miller further teaches that the heat generating object is 
a first computer module, and wherein the method further comprises, after moving the 
portion of air across the computer module, moving the portion of air past a second heat 
exchanger (another of 1 b) in the chassis to transfer heat from the portion of air (See 
POA Fig 1 above). 

With respect to claim 61 , Miller further teaches that controlling the working fluid to 
maintain the working fluid at least proximate to the phase transition state includes 
controlling the pressure of the working fluid (Where 50, a pump, controls the working 
fluid and the pump controls the pressure of the working fluid) 

With respect to claims 74-75, 77 Miller further teaches that a control strategy of 
the controller (50) is controlling the static pressure of the working fluid. 

With respect to claim 78, Miller further teaches that controlling the working fluid to 
maintain the working fluid at least proximate to the phase transition state includes 
controlling the temperature of the working fluid (Wherein the temperature is controlled 
via the pump (50) since the speed of the fluid moving through the loop (47) and Pipes 
(P) is will dictate the temperature of the fluid). 

With respect to method claim 79, the method steps recited in the claims are 
inherently necessitated by the device structure as taught by the Miller and James 
references. 

With respect to claims 80 and 81, Miller further suggests that controlling the 
working fluid does not cause the temperature of the air-to-fluid heat exchanger to drop 
below the dew point or to allow condensation to form on the air-to-fluid heat exchanger 
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or on the electronic component (Col 2, Lines 51-58 -wherein Miller clearly contemplates 
the issue of condensation on the heat exchanger/units and in Col 2, Lines 54-58 seeks 
to solve the problem in the present invention which would include controlling the 
working fluid to remain below the dew point). 

With respect to claim 82, Miller further teaches that controlling the working fluid 
includes controlling the static pressure (Via 46 and 45) of the working fluid or subcooling 
the working fluid or increasing the condensing capacity of the external heat exchanger. 

With respect to claim 83, Miller further teaches that the external heat exchanger 
(40) is a fluid-to-fluid heat exchanger and the working fluid is cooled with chilled water 
(Col 10, Lines 33-38 - wherein, in view of Fig 5, a 40 being a part of the air conditioning 
system in a building suggests that chilled water will be used to cool the working fluid). 

With respect to claim 84, Miller further teaches a plurality of electronic 
components (Within 2a, see Fig 2a which shows multiple housings 2a with electronic 
components) and a plurality of air-to-fluid heat exchangers (1b). 

With respect to claims 8 and 9, Miller in view of James teaches the limitations of 
claim 1 as per above but is silent as to the airflow path and arrangement of the heat 
exchangers/computer module compartments being substantially vertical/arranged 
vertically one on top of the other. However, it would have been obvious to one of 
ordinary skill in the art at the time of the invention to re-arrange the heat exchangers 
and computer compartments as in Fig 2a (essentially rotate the invention in Fig 2a 90 
degrees counter-clockwise) since it has been held that rearranging parts of an invention 
involves only routine skill in the art, In re Japikse, 86 USPQ 70. 
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With respect to claim 10, Miller further teaches that the first computer module 
compartment (Between respective 1b) is configured to hold at least a first computer 
module (2a) oriented edgewise with respect to the air flow path (See Fig 2a). 

With respect to claim 1 1 , Miller further teaches that the first computer module 
compartment (Between respective 1b) is configured to hold a plurality of computer 
modules (2a) oriented edgewise with respect to the air flow path (See Fig 2a). 

With respect to claim 34, Miller teaches the limitations of claim 33 above and 
further teaches that the air movers move air horizontally through the chassis but is silent 
as to the vertical configuration of the chassis with the air mover being positioned toward 
the top of the chassis to move air up through the chassis, however it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to 
rearrange the chassis 90 degrees such that the heat exchangers 1b are arranged 
vertically since it has been held that rearranging parts of an invention involves only 
routine skill in the art. In re Japikse, 86 USPQ 70. In the present case one would be 
motivated to arrange the system in any fashion (including vertically) in order for the 
system to fit the dimensions of a given area. 

With respect to claims 22-23, James further teaches that the working fluid 
(refrigerant) is carried by the internal fluid passages of the first and second heat 
exchangers, and wherein a first portion of the working fluid is in a liquid state (I.E. in the 
condenser 24) and a second portion of the working fluid is in a gaseous state in the heat 
exchangers (I.E. in the portion between the evaporator and the compressor). 
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With respect to claims 51 and 72, the method steps recited in the claims are 
inherently necessitated by the device structure as taught by the Miller and James 
references in claim 1 above. 

With respect to claims 73 and 76, James further teaches controlling the working 
fluid via static pressure of the working fluid (created by the compressor 23). 

5. Claims 4, 19, 27, 42, 52, 58 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miller in view of James and further in view of Salt (US 
5,603,375). 

With respect to claims 4, 27, and 42, Miller in view of James teaches the 
limitations of claims 1 and 26 above but is silent as to the working fluid has a boiling 
point in the first heat exchanger between about 45F and about 75F. Salt teaches 
utilizing a working fluid which has a boiling point in a heat exchanger of between about 
45F and 75F (Column 2, Lines 1-5). It would have been obvious to one of ordinary skill 
in the art at the time the invention was made to combine the teachings of Salt with that 
of Miller and James to provide adequate heat transfer capabilities. 

With respect to claim 19, Miller further teaches that the heat exchanger (1b) is a 
first heat exchanger, and wherein the computer system further comprises: a third 
computer module compartment (Between respective element 1b) positioned in the air 
flow path in the chassis; and a third heat exchanger (1b) positioned at least partially 
between the second and third computer module compartments in the airflow path in the 
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chassis, the second heat exchanger (1b) including at least one internal fluid passage 
(Pipes, P) configured to carry the working fluid (Column 10, Lines 59-63). 

With respect to claim 52, Miller in view of James teaches the limitations of claim 
51 as per above, however James is silent as to the working fluid having a boiling point 
between about 45 and 75F. Salt teaches utilizing a working fluid which has a boiling 
point in a heat exchanger of between about 45F and 75F (Column 2, Lines 1-5). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the teachings of Salt with that of Miller to provide adequate heat 
transfer capabilities. 

With respect to claim 58, Miller in view of James teaches the limitations of claim 
57 as per above, however James is silent as to the working fluid having a boiling point 
between about 45 and 75F. Salt teaches utilizing a working fluid which has a boiling 
point in a heat exchanger of between about 45F and 75F (Column 2, Lines 1-5). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the teachings of Salt with that of Miller to provide adequate heat 
transfer capabilities. 

6. Claims 24, 53 and 59 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miller in view of James and further in view of lizuka et al. (US 
6,258,293 - hereinafter, "lizuka"). 

With respect to claim 24, Miller in view of James teaches the limitations of claim 
23 above but is silent as to the working fluid having a boiling point in the first heat 
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exchanger between about 50F and about 65F. lizuka teaches the conventionality of 
using a refrigerant having a boiling point between 50 and 65F (Column 11, Lines 10-11). 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of lizuka with that of Miller and James to provide 
adequate heat transfer capabilities. 

With respect to claim 53, Miller in view of James teaches the limitations of claims 
51 and 57 above but is silent as to the working fluid has a boiling point in the first heat 
exchanger between about 50F and about 65F. lizuka teaches the conventionality of 
using a refrigerant having a boiling point between 50 and 65F (Column 11, Lines 10-11). 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of lizuka with that of Miller and James to provide 
adequate heat transfer capabilities. 

With respect to claim 59, Miller teaches the limitations of claim 57 as per above 
but is silent as to the working fluid has a boiling point in the first heat exchanger 
between about 50F and about 65F. lizuka teaches the conventionality of using a 
refrigerant having a boiling point between 50 and 65F (Column 1 1 , Lines 1 0-1 1 ). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to combine the teachings of lizuka with that of Miller and James to provide 
adequate heat transfer capabilities. 



Response to Arguments 
7. Petition to Correct Inventorship 
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The Examiner acknowledges the petition filed 12/10/2007. A PTO 90(C) form 
with the Supervisory Examiner's signature indicating whether the petition is granted or 
denied will accompany this action. 

8. Applicant's arguments filed 1/16/2009 have been fully considered but they 
are not persuasive. 

9. With respect to the Applicants' remarks to claim 26 that, "James does not 
disclose controlling the temperature or pressure of his working fluid", the Examiner 
respectfully disagrees. James clearly teaches a conventional cooling cycle whereby a 
refrigerant is compressed via a compressor, cooled, subsequently expanded (via the 
expansion valve) and evaporated (in the evaporator) back into a gas. In such a cycle 
any valves/compressors play an integral role in controlling the temperature and 
pressure of the working fluid. Indeed, James system is setup so that the working fluid 
evaporates (changes phase) in the evaporator/heat exchanger and thus provides 
cooling. 

1 0. With respect to the Applicants' remarks to claims 1,51, 57, 72, and 79, the 
Examiner respectfully notes the remarks in paragraph 8 above. 

Conclusion 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ZACHARY M. PAPE whose telephone number is 
(571)272-2201 . The examiner can normally be reached on Mon.- Fri. 8am - 5pm. 



Application/Control Number: 10/805,875 Page 18 

Art Unit: 2835 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jayprakash Gandhi can be reached on 571-272-3740. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Zachary M Pape/ 
Examiner, Art Unit 2835 



